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Abstract 
Financial derivatives have been acclaimed as the greatest innovation of the 20th century. This popularity is not unconnected to 
their use as a risk management tool. It is thus disconcerting that such instruments meant to manage risk can be blamed for having 
exacerbated it, to the extent of causing a global crisis. In the light of the aforementioned, this paper examines the nature and use 
of credit derivatives (CDs) in a market participant, in particular, a large financial institution eminently involved in the recent 
financial crisis, “Citibank Group”. We assess the role it has played in the global financial crisis, investigate whether the presence 
of derivatives in the financial market was a sufficient condition to cause the crisis, and examine the impact of two critical periods 
(during and post crisis) on the credit risk (CR) in this international bank. Findings reveal that derivatives were a key contributor 
to Citibank’s bankruptcy. Furthermore, the post crisis period had a serious debilitating effect on Citibank compared with the 
period during the crisis. Separating investment and commercial banking, and insisting that derivatives be traded only in 
recognized exchanges, were recommended to forestall recurrence of this type of crisis. 
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1.  Introduction 
Banks and other financial institutions have progressively comprehended the inevitability to manage and 
measure the Credit Risk (CR) of their loans. Therefore, Credit Derivatives (CDs) have increased in the reaction to 
the up surging need of the financial institutions to design the vehicle tools for transferring and hedging the CR. CDs 
are the latest among a group of financial engineering innovations that have had a serious impact on credit markets. 
They have been widely criticized for destabilizing the entire economic system, hence, causing the latest subprime 
credit crisis. Have the CDs been properly, or rather, effectively, applied? For the first time in modern economic 
history, a financial crisis has led to an economic one. The scheme of subprime loans has allowed for major 
distribution in the financial system. This resulted in many unintended impacts, and a large volume of research has 
been carried out on this subject. However, many areas still need to be explored. In this study context, it will be 
interesting to examine some of the areas that remain unexplored. From this perspective, this study aims to assess the 
role of CDs in the Global Financial Crisis (GFC) by analysing the impact of the usage of CDs on CR, particularly by 
a large financial institution that was eminently involved in the crisis. Towards this end, such influencing factors as 
financial institution size, capital ratio, mortgage ratio, leverage ratio, liquidity ratio, return on average equity, net 
interest margin, non-interest income ratio, loans sale ratio, provisions for loans losses, non-performing loans, and 
total loans growth are also investigated. Readily available data is collected as quarterly data from the Citibank 
Group for the time period of 2000 to 2014. Seemingly, an Unrelated Regression (SUR) structural model has been 
applied to analyse the data and the effect of independent variables on dependent variables based on a total of 25 
hypotheses. Through the time period of 2000 to 2014, comparison between the CDs’ position pre (Jan 2000-Dec 
2007), during (Dec 2007-Sep 2010), and post financial crisis (Sep 2010-Mar 2014), in selected institutions, was 
conducted to further support the hypotheses verification.  
2. Problem Statement 
There is an ongoing debate about the role of CDs in the US subprime mortgage market (European Central Bank, 
2009; Norden, Silva, & Wagner, 2014; Norden, Buston and Wagner, 2014).  The head of the Federal Reserve 
System, Alan Greenspan, has confirmed that “CDs and other complex financial instruments have contributed to the 
development of a far more flexible, efficient, and hence, resilient financial system that existed just a quarter-century 
ago” (Greenspan 2004).  In a contrasting speech, the legendary investor Warren Buffet drew attention in 2003 with a 
blistering attack on derivatives. He concluded that although features of CDs are “weapons of mass destruction, 
carrying dangers that, while now latent, are potentially lethal”. This evidence had existed before the crisis when he 
gave his annual address before the General Assembly for his company, “Berkshire Hathaway” (Buffett 2003). These 
words were written five years before the credit crisis broke out. 
CDs represent an important credit market innovation theoretically, which initially was considered a tool to 
enable banks to shift CR to a third party, principally the risk of non-performance, due to default or bankruptcy. 
Undoubtedly, CDs were seen as the most important financial innovation of the last few decades; however, there are 
many studies which suggest that the risks generated by them are more extensive than the benefits generated (Crotty, 
2009; Stulz, 2010; Li and Yu, 2010; Mayordomo, Moreno and Pena, 2014). This is the main point of the debate on 
the importance of their role to achieve stability in US financial markets. 
This paper’s contribution to the literature is three-fold. First of all, we study the impact of CDs and bank 
institutional internal factors on CR with close reference to Kim’s study for modelling the financial crisis period, 
where it is mentioned that the crisis period was estimated to be from December 5, 2007 to September 15, 2010, 
based on the experience gained by the US. Therefore, the pre-crisis period took place on December 5, 2007, the 
crisis period took place on December 5, 2007 to September 14, 2010, and the post-crisis period took place after 
September 15, 2010 (Kim, 2013). Secondly, our target is a unique bank that represents the main player in the CDs 
market that has been adversely affected by the use of CDs; this effect has lasted to date as a consequence of the 
bailout committed by the US government. Finally, further contribution is achieved through an investigation on the 
effect of the economic situation of during and post-crisis period on financial institutions’ CR.  
 
3. Data 
 
To approve the role of CDs and bank internal factors in increased CR, an analysis of the overall US financial 
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sector would be very much extensive, and the resulting outcome would, without a doubt, be too cursory and generic. 
Instead, an analysis for a specific financial institution, “Citibank group”, which represents the main player in the 
CDs market, was selected to represent the US financial sector. This enables a sufficiently detailed and thorough 
analysis. Commonly, this bank was deemed the most active credit market participation, and it is among the major 
players in the CDs market since the onset of the evolution of this market to date. It has positions in CDs for trillions 
of dollars of the notional amount, which inevitably created the systemic risk that has left an impact on all 
institutions. Data available is gathered as quarterly data for the time period of 2000 to 2014. The main sources of 
data for this study comprise the financial reports which contain quarterly balance sheets, off-balance sheets, and 
income statement information on “Citibank group” for the time period of 2000-2014. Based on this data, we have 
sought to explain the effect of CDs on CR, while neutralizing any other factors. Moreover, we sought to investigate 
the bank’s internal factors which influence the CR. If banks adopt the CDs and meet most of the postulates of 
hedging theories, it would be safe to mention that their use of these products is largely for hedging purposes. 
 
4. Description of the variables and hypotheses development based on existing literature 
4.1 Dependent variable 
 
Credit risk (CR): is one among many factors with a substantial influence on the stability of the banking system. 
This study employs the banks’ distance to default as a proxy for the exposure to CR by including the Z-score ratio as 
a measure of the probability of default to indicate the independent variable (CR). This ratio is frequently applied in 
various empirical research works as a measure which serves to determine the financial stability and risk of an entity 
(Boyd and Runkle, 1993; Boyd and Nicolo, 2005; Michalak and Uhde, 2009; Gonzalez et al., 2012).  
This study adopts single elements of the Z-score ratio (ROAA, capital ratio, volatility of ROAA) as proxies for 
the bankruptcy probability. Consequently, this study employs the banks’ distance to default as a proxy for CR by 
applying the Z-score technique and its components as the dependent variable, which is denoted as follows (Nicolo et 
al., 2004; Gonzalez et al., 2012): KZ
P
V
                Equation (1)  
where:  
P : is the ROAA variable (Return on Average Assets),  
K : is the balance of capital relative to total assets of the entity (Equity / Total Assets), and 
V : is the standard deviation (volatility) of ROAA. 
 
The current study estimates the Z-score variable for the “Citibank group” for the given period of study (2000-2014).  
 
4.2.1 Net Position of CDs 
 
The Net Position of CDs presents the dependent variable taken into account. Since CDs are financial 
instruments that were originally introduced to secure banks and other institutions against losses arising from default, 
a financial institution’s net purchase of credit protection works as a measure of the extent to which the financial 
institution uses CDs to hedge CR. In reference to Shao and Yeager (2007); Minton, Stulz and Williamson (2009); 
Dias and Mroczkowski (2010); and González et al. (2012), this evaluation is regarded as a rational estimation, since 
a net purchase generally reduces the financial institution’s exposure to CR. More specifically, if we are talking about 
financial institutions’ net protection buyers, it would indicate that they use CDs to hedge their excess risk, reflecting 
a decreased CR. Conversely, if we are dealing with net protection sellers, it would mean that these products are used 
for speculation purposes, which means new risk-taking by the bank. For measurement, the difference between the 
total CDs purchased and the total CDs sold has been adopted. 
The effects of CDs are viewed as conflicting. There exist three trends. The first includes those who support the 
positive view that the use of these products positively affects bank risks, among them Batten and Hogan (2002), 
Masters (2006), Mengle (2007) and Angelini (2012). The second trend includes those who argue that the use of 
these products negatively affects bank risks. The studies include Duffee and Zhou (2001), Instefjord (2005), 
Morrison (2005), Gibson (2007), Shao and Yeager (2007), Heyde and Neyer (2010) and Dias and Mroczkowski 
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(2010). Authors under this group also identify the beneficial aspects of using these products, but they argue that, 
under certain conditions, the negative aspects can overwhelm the positive ones, thus, these products can cause 
increasing systemic risk in the financial sector in some cases. Based on previous studies, in addition to prove the 
role of using CDs by the “Citibank Group” in increasing their CR, the current study will establish the following 
hypothesis:   
H1: There is a significant effect of the CDs on credit risk exposure. 
 
4.2.2. Financial institution’s size (SIZE) 
 
The logarithm of total assets (SIZE) was included as a proxy of the variable size; the empirical results by Salas 
and Saurina (2002), and Altunbas et al. (2007), pointed to a significant and negative relationship between size 
calculated by a log (natural) of the value of the overall possessions and problem loan. They propose that big banks 
are more likely to have promotion and more power, and are more likely to have a management with high salaries. 
This hints at the possibility that big-sized banks may have fewer loans issued than small-sized banks, which means 
less CR. The size gives more divergence chances for the banks, with fewer focused portfolios being the cause for the 
adverse association. As an outcome, the following hypothesis was established: 
H2: The institution's size significantly affects its credit risk exposure. 
 
4.2.3. The cost of financial distress 
 
We have made use of the Capital Ratio (CAR), Leverage Ratio (LEV), Liquidity Ratio (LIQ), Return on 
Average Equity (ROAE), Net Interest Margin (NIM) and Mortgage loans ratio (MortR) as proxies for the cost of 
financial distress. The capital ratio is measured by the ratio of capital equity to total assets, showing off the ability of 
the financial institution to absorb losses (Bank of England, 2013).  An adverse association between the capital ratio 
and CR is expected, as a development in the capitalization leads to decreasing the probability of default (Bichsel and 
Blum, 2004). While Leverage Ratio reflects the volume of deposits, Altunbas et al. (2007), and Chaibi and Ftiti 
(2015), among others, have revealed a positive and highly significant correlation between the change in leverage and 
CR. 
Furthermore, Liquidity Ratio is employed to reflect the capability of a financial institution to raise funds and 
perform expansion in assets, and meets its responsibility without incurring intolerable losses. It is measure a of the 
bank’s liquidity by the ratio of liquid assets by total assets (BIS, 2008; Luttrell, Rosenblum and Thies, 2012; Salah 
and Fedhila, 2014). Carter and Sinkey (1998) contend that high liquidity empowers banks to expect more credit and 
bankruptcy risk coming about because of quickly changing financial economic situations and financial innovation 
(Santomero and Trester, 1998). Therefore, it is expected that the high liquidity ought to have a negative impact on 
the increased CR. 
In terms of the return on equity and net interest margin, the current paper also captures the institution’s 
efficiency and profitability (Shao and Yeager, 2007; Michalak and Uhde, 2012). The ROE is the company’s annual 
net income after tax divided by shareholder’s equity. In essence, the ROE indicates the amount of earnings 
generated from equity. The net interest margin, on the other hand, is generally seen as a better measure of a bank’s 
long-term revenue structure, which is equal to the interest income minus the interest expense divided by the total 
assets.  Angbazo (1997) stated that the sufficient net interest margin should generate income towards increasing the 
capital, which absorbs the increasing risk exposures. Consequently, a bank with high risky loans will need a high net 
interest margin to reimburse a higher CR. Decreasing the net interest margin of a bank would contribute to a change 
in the bank's credit policy, making it riskier. For this reason, the probability of default for a loan portfolio will 
increase, which finally leads to an increased CR (Salas and Saurina, 2002; Das and Ghosh, 2007). Consistent with 
the previous literature, we anticipate an adverse association between both the return on equity and net interest 
margin with the profitability. 
Finally, the mortgage loans ratio also includes reflecting the concentration of the loans portfolio. Barth, Li, Lu, 
Phumiwasana and Yago (2009); Nanto (2009); and Norgren (2010) mentioned that the growth of mortgage loans has 
been dramatically related to the growth of CDs in order to cover the risk of defaults on these loans, particularly 
subprime mortgages. Our paper also weighs that the mortgage loans ratio reflects the concentration of the institution 
333 Walaa Ismael Alnassar and Othman Bin Chin /  Procedia Economics and Finance  35 ( 2016 )  329 – 338 
loans portfolio, as the concentration of the loans portfolio taken into account is more risky. Thus, a positive 
relationship with increased CR is anticipated. Based on the foregoing, the following hypotheses are formulated: 
H3: The capital ratio significantly affects the credit risk exposure. 
H4: The leverage ratio significantly affects the credit risk exposure. 
H5: The liquidity ratio significantly affects the credit risk exposure. 
H6: The return on average equity significantly affects the credit risk exposure. 
H7: The net interest margin significantly affects the credit risk exposure. 
H8: The mortgage ratio significantly affects the credit risk exposure. 
 
4.2.4. Other forms of risk management 
 
Several studies suggest that the previous risk management "loan sales, securitization" increases the likelihood of 
participation in other tools for risk management (Kim and Koppenhaver, 1993; Carter and Sinkey, 1998;  Brewer et 
al., 2001; Minton et al., 2009). To reflect other forms of risk management that may be adopted by institutions, the 
Loans Sales Ratio (LSR) serves as a one of the credit risk transfer (CRT) tools that have been extensively used by 
institutions to manage CR actively. Through this technique, banks sell future streams of payments that emerge from 
underlying loans to third parties (Bedendo and Bruno, 2012). In other words, as González et al. (2012) mentioned, if 
this technique is complementary to the use of CDs, the relationship with CR would be negative, as demonstrated in 
the work of Mahieu and Xu (2007), and Minton et al. (2009). If the relationship is positive, an alternative technique 
would be considered. As a result, the current study adopts the loan sales ratio as proxy for other forms of risk 
management. As a result, the following hypothesis is formed: 
 
H9: The loan sales ratio significantly affects the credit risk exposure. 
 
4.2.5 Business opportunities 
The use of CDs is not constrained to the hedging purpose only. Providing potentially profitable trading 
opportunities serves to be another reason for CD business transactions. The non-interest income ratio (NLIA) is 
employed as a proxy for the use of CDs in various trading operations. This highlights the fact that financial 
institutions depend on alternative types of income other than interest income, and therefore rely on various revenue 
sources (Louzis, Vouldis and Metaxas, 2012). It works as an indicator for non-interest income percentage of total 
revenue.  Shao and Yeager (2007) recommended that the participation in derivative markets could be a fraction of 
the overall business strategy to complete the range of the core business activities towards generating more profit. 
This means new risk-taking by financial institutions, which can be handled through CDs (Mahieu and Xu, 2007). 
Based on the foregoing, the following hypothesis was formulated: 
H10: Non-interest income significantly affects the credit risk exposure. 
 
4.2.6. Loans exposure 
 
Loans are the primary source of income for financial institutions. Therefore, financial institutions are figuring 
out means to increase their lending. In contrast, rapid credit growth could be a precursor to an increased institutions' 
CR, which arises from the possibility of debtors’ full or partial defaulting on loans that give rise to CR, leading to 
increased institutions' CR exposure (Ashraf et al., 2007; Das and Ghosh, 2007). Due to the fact that the rapid growth 
of loans has an impact on their quality (Das and Ghosh, 2007), it will further incur higher loan losses (Keeton, 1999; 
Quagliariello, 2007), and later a high proportion of non-performing loans. Thus, a positive relationship with 
increased CR is anticipated. As proxies for loans exposure, the current study uses the ratio of provisions for loans 
losses to total loans, ratio of non-performing loans to total loans and the total loans growth. Consequently, the 
current study establishes three hypotheses to reflect the significant effect of the provisions for loans losses, non-
performing loans and total loans growth in financial institutions’ CR. Therefore, the following hypotheses are 
formed: 
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H11: The provision for loans losses significantly affects the credit risk exposure. 
H12: Non-performing loans significantly affect the credit risk exposure. 
H13: The total loans growth significantly affects the credit risk exposure. 
 
Furthermore, there is a need for an investigation on the effect of crisis on the dependent variable.  For the 
purpose of investigating this effect, two dummies have been defined. Dummy 1 highlights the effect of the period 
during crisis on the dependent variable, while dummy 2 points to the effect of the period after the crisis on this 
variable. If each dummy carries a significant coefficient, it means that the specific period has a considerable effect 
on the dependent variable, and causes it to change. As a result, the following hypotheses were formulated: 
H14: The during-crisis period significantly affects the credit risk exposure. 
H15: The post-crisis period significantly affects the credit risk exposure. 
5. Modeling and Result 
This section displays the results of empirical analysis, which are as follows: 
 
5.1. Seemingly Unrelated Regressions Model (SUR)  
A technique which may be applied to “little sample (N), extensive period (T)” panels is that of seemingly 
unrelated regressions (SUR). The “small N, large T” setting refers to the notion that we have a relatively small 
number of panel units, each with a lengthy time series. The SUR technique requires that the number of time periods 
exceeds the number of cross-sectional units. The concept of ‘seemingly unrelated’ regressions is that we have 
several panel units for which we could separately estimate proper OLS equations, i.e., there is no simultaneity 
linking the units’ equations. The units might be firms operating in the same industry, industries in a particular 
economy, or countries in the same region (Baum, 2013).  
The SUR model is considerably more flexible than the fixed-effect model for panel data, as it allows for 
coefficients that may differ across units (but may be tested, or constrained to be identical), as well as separate 
estimates of the error variance for each equation. In fact, the regress or list for each equation may differ. Its 
limitation, as mentioned above, is that it cannot be applied to models in which N > T, as that will imply that the 
residual covariance matrix is singular. SUR is a generalized least squares (GLS) technique which makes use of the 
inverse of that covariance matrix  (Henningsen and Hamann, 2007; Baum, 2013). This study employs SUR to 
analyse the effect of institutional internal factors in addition to during and post-crisis periods on CDs. Hence, based 
on the above variables, this study applies two equations, which are explained in the sections that follow. 
 
5.1.1. The impact of Credit Derivative on Credit Risk 
The first equation will test the impact of CD on CR while neutralizing any other factors, as follows: 
CR = f (CD, Dummy 1, Dummy 2)                           Equation (2) 
 
5.1.2. The Impact of Institutional Internal Factors on Credit Risk 
The second equation will test the impact of the institutional internal factors on CR, as follows: 
 
CR = f (SIZE, CAR, LEV, LIQ, ROAE, NIM, MortR, LSR, NLIA, PLL, NPL, TLG, Dummy 1, Dummy 2) 
                                                                                      Equation(3) 
 
5.2. The result of analyses 
First equation: CR = f (CD, Dummy 1, Dummy 2) 
 
 
 
 
335 Walaa Ismael Alnassar and Othman Bin Chin /  Procedia Economics and Finance  35 ( 2016 )  329 – 338 
Table 1: SUR Estimates for Parameters of the CR for Citibank, Q1 2000-Q1 2014 
Coefficient Parameters Estimated value Standard error 
CD 2 :D  -43.652** 13.687 
Dummy 1 2 :D  0.730 0.999 
Dummy 2 2 :D  0.768* 0.445 
Significant at 1% ***, 5% **, 10% * and Insignificant  
 
Based on the scope of this group and period of study, Table 5.1 shows the results of the second equation, which 
investigate the effect of CDs on the Z-score as a proxy for CR. These results demonstrated that there is a negative 
significant effect of CDs on the Z score, as the coefficient 43.652 is at the 5% level. Moreover, the results 
demonstrate that none of the “during crisis” periods affect considerably the CR, while the “post crisis” period has a 
positive significant effect on the Z-score towards increasing the distance of default, since the dummy 2 coefficient 
was 0.768 at the 10% level.  
Second equation: CR = f (SIZE, CAR, LEV, LIQ, ROAE, NIM, MortR, LSR, NLIA, PLL, NPL, TLG, Dummy 1, 
Dummy 2) 
Table 2: SUR Estimates for Parameters of the CR for Citibank, Q1 2000-Q1 2014 
Coefficient  Parameters  Estimated value  Standard error  
SIZE 2 :J  -3.503*** 0.902 
CAR 2 :J  6.405 4.003 
LEV 2 :J  -511.374*** 19.552 
LIQ 2 :J  6201.033*** 1409.144 
ROAE 2 :J  7.716 5.078 
NIM 2 :J  -520.288*** 108.489 
MortR 2 :J  102.235*** 16.357 
LSR 2 :J  -9.514* 4.742 
NLIA 2 :J  1.656* 0.687 
PLL 2 :J  39.062 24.193 
NPL 2 :J  12.542* 6.798 
TLG 2 :J  7.398** 2.558 
Dummy 1 2 :J  2.672 0.902 
Dummy 2 2 :J  1.297*** 0.278 
Significant at 1% ***, 5% **, 10% * and Insignificant 
 
Furthermore, the result of the second equation, which represents the effect of the internal factors on CR (Table 
5.2), showed that 38% of the institutional internal factors (SIZE, LEV, LIQ, NIM, MortR, LSR, NLIA, NPL and 
TLG) have an acceptable P-value, and a meaningful effect on the Z-score for the entire period. In analyzing 
“Citibank”, the second dummy (period of post crisis) has an acceptable P-value, and a meaningful effect on CR, 
since its coefficient was 1.297 at the 1% level. This has a meaningful positive effect on the CR in “Citibank”.  
 
5.3 Discussions 
The current study found that, with neutralizing any other institutional internal factors, the net position of CDs 
has a negative significant impact on CR towards an increase in CR in “Citibank” for the three different periods. This 
is in line with Ashraf et al. (2007); Jorion and Zhang (2007); Crotty (2009); Duyn (2010); Terzi and Uluçay (2011); 
and Xing and Yuqin (2012).  In addition, there is a positive significant effect only in the post crisis period on the Z-
score in “Citibank” towards an increase in the distance of default, while the effect of the “during crisis” period was 
insignificant for the entire group. 
Based on the overall results, “Citibank” responded to the crisis event by changing its policy in dealing with CDs 
to increase the effect of these tools towards an increase in the distance of default (i.e., a decrease in CR in the post-
crisis compared with the pre and during crisis periods), reflecting the tendency to use CDs as hedging tools rather 
than trading. This in the line with what is stated in its financial statements (2010): “The company uses CDs to help 
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mitigate CR in its corporate and consumer loan portfolios and other cash positions in order to take proprietary 
trading positions, and also to facilitate client transactions.”  
The company purchases or writes credit protection on behalf of its clients and for hedging the CR of their own 
accounts. As a measure of risk control, Citibank actively monitors the CR of its counterparties in the CDs contract. 
In addition, Citibank maintains collateral agreements to cover its gross receivables from counterparties. The 
collateral required is approximately 85% to 89% of the gross receivables. Banks, financial institutions, and other 
dealers are the majority of Citibank’s top 15 counterparties (Citibank, 2010). Overall, the result of the first equation 
demonstrated that CDs lead to an increase in CR in “Citibank” for the pre, during and post crisis periods.  
Furthermore, a significant positive effect of TLG indicates its high quality loans. This is contrary with Eng and 
Nabar (2007), and Quagliariello (2007). Conversely, a significant negative effect of loans sale activities (LSR) 
reflects that they seem to appear as alternative tools rather than complemented ones, which leads to an increase in 
financial institutions’ risk. This in the line with Bedendo and Bruno (2012), who report that the higher overall 
riskiness in banks that engage in loans sales and securitization translates into higher default rates during the crisis. 
On the other hand, profitability (NIM) presents a negative effect which indicates an increasing CR. This is in line 
with Angbazo (1997), who stated that sufficient profit should generate income towards increasing capital, which absorbs 
the increasing risk exposures.  
In relation to the crisis period, the positive effect of the post crisis period on the Z-score reflects that LIQ, 
MortR, NLIA, NPL and TLG have more powerful effects on the Z-score post crisis period rather than the pre and 
during crisis periods. This means that these institutional internal factors become more powerful towards an increase 
in the distance to default. A negative effect of SIZE, LEV, NIM and LSR becomes less meaningful in the after crisis 
period rather than in the pre and during crisis periods, which reflects that this institution tends to reduce its CR.  
To sum up, the overall results reveal that, generally, the CDs were used for trading pre, during and post crisis 
periods. This has been demonstrated in the results of the first equation, which showed that the CDs led to increased 
CR in this group in the three periods.  
Furthermore, there is an insignificant effect for the during crisis period, which reflects that this bank did not 
change their policy as a response to the events of the crisis. Moreover, the results of the second equation showed that 
the sale of loans (LSR) as one of the risk management tools, institution’s size (SIZE), Leverage ratio (LEV) and 
profitability (NIM) negatively affect the CR towards reducing the distance to the insolvency, which means an 
increase in the CR. Therefore, it is possible to conclude that the CDs and four of institutional internal factors, which 
are the economies of scale (SIZE) Leverage ratio (LEV), profitability (NIM) and loans sell ratio (LSR) were the 
main reason to increase CR in the “Citibank Group” in the pre and during crisis periods compared with the post 
crisis period. As a result, this has led to the failure of “Citibank Group”. Furthermore, CDs played the role of the 
main variable that affects the bank’s CR in the post crisis period compared with the pre and during crisis periods. 
 
6. Conclusion 
The long-standing debates on the costs and benefits of financial creations remain to exist. There is no concerted 
agreement on whether or not their effect on the financial system is broadly a positive one. Thus, the goal of this 
research is to investigate the role played by CDs practice in US financial institutions through studying their impact 
on their CR, as well as investigating the internal factors that determine the use of CDs for hedging, and affect the 
financial institutions’ CR. Another goal is to investigate the extent of change during the recent financial crisis by 
examining the impact of the during and post crisis periods on both CDs and CR for two groups of financial 
institutions that represent the main players in the CDs market, including those seriously affected by the CDs 
contracts. 
According to the current research, there is strong evidence of a negative effect of the CDs on CR in the first 
group, which reflects that CDs led to an increase in CR for those institutions. Their collapse was the first spark of 
the global financial crisis, as their use of CDs was associated with higher profitability and provision for loan losses. 
On the other hand, the result of the second group proved that CDs do not lead to an increase in CR. However, the 
SIZE, leverage (LEV), loans sale ratio (LSR) and non interest margin (NIM) were the main factors that lead to an 
increase in CR. It is important to understand that, as long as those financial institutions use CDs for trade purposes, 
even the insignificant effects of CDs on CR could lead to instability of the financial sector. This is due to the fact 
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that, once a CDs contract holds, it will create a chain or a possible channel of contagion which may reduce the 
stability of the financial sector as a whole.  
Furthermore, findings reveal that during and post crisis periods had a serious effect on the second group of 
financial institutions, reflecting the response by those institutions to the turmoil that occurred during 2007 in 
comparison with the first group. In addition, during crisis period has a more meaningful effect in comparison with 
the effect of the post crisis period. 
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